Early Chronic Bronchitis MEDICAL JOURNAL nor therapy had any effect on the rate of decline of F.E.V. or on the volume or purulence of sputum specimens.
In recent years many reports have indicated an increasing frequency of the diagnosis of pulmonary emboli. Short (1952) , Gorham (1961) , Barritt and Jordan (1960, 1961) , Wilhelmsen et al. (1963) , Goodwin et al. (1963) , Morrell et al. (1963) , Freiman et al. (1965) , and Sasahara and Stein (1965) are representative examples from a vast literature. Until Thompson and Hamilton's paper in 1962 the occurrence of major pulmonary emboli in ambulant healthy people had received little general recognition. Many clinicians still fail to recognize this condition, and are prepared to make a diagnosis of pulmonary embolism only in the post-operative case, the case in gross heart failure, the bedridden, or the aged. This point is emphasized in the tragic report of Murphy (1963) , and by the fact that three of our own severe but fortunately non-fatal cases were also doctors' wives in whom there was considerable delay in diagnosis.
This failure is mirrored in a number of otherwise excellent monographs and conference proceedings on the pulmonary circulation, and even one on pulmonary embolic disease, which have nothing whatever to say on fatal pulmonary embolism in healthy persons.
The frequency with which we made this clinical diagnosis led us to wonder if there were not a number of such patients who died either before diagnosis was made or before treatment could be effectively instituted (Fleming, 1962) . This led to the present study of fatal cases, and of cases diagnosed and treated in life.
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Material
We first searched the necropsy reports of the Cambridge University Department of Pathology for the years 1946-63. This department carries out all the necropsies in the Cambridge area, and detailed reports are kept.
As this study was concerned only with healthy people all those over 70 were excluded, as were those known to suffer from predisposing disease or to have undergone recent surgery or trauma. Minor surgery or surgery a few weeks previously did not exclude some cases if the association was not obvious to the doctor seeing the patient.
During 1946-63 9,280 necropsies were carried out, the numbers rising steadily from 273 in 1946 to 857 in 1963. Of these about 300 were classified as having massive pulmonary emboli, and about 400 as having small pulmonary emboli. Thirteen of these subjects had died suddenly outside hospital and no other cause of death could be found. curettage, thrombophlebitis of the left leg, and, following this, stripping of the varicose veins. Two weeks before the relevant episode she underwent a simple appendicectomy, which was followed by a completely uneventful recovery. She had returned home and was actively looking after her house and family. One morning she suddenly experienced very rapid and distressed breathing. She felt extremely faint and unwell, collapsed completely, became unconscious, and was found by her husband cyanosed and convulsing. After a short interval she recovered somewhat but remained ill. She was at once admitted to hospital, and by this time had a left-sided chest pain. The clinical signs included an extremely low cardiac output, with peripheral cyanosis, a raised jugular venous pressure, a right atrial gallop, a lift over the pulmonary artery with accentuation of the pulmonary second sound, and a loud pericardial rub over the pulmonary artery. The electrocardiogram showed extreme clockwise rotation, with an rS wave right over to V7 and with deep T-wave inversion in V 1-4. There was no sign of any venous thrombosis. She was treated with heparin, warfarin, and digitalis, and made a slow but uneventful recovery with a return of the physical signs and electrocardiogram to normal. The chest x-ray film showed cardiac enlargement and elevation of the right diaphragm.
Case 2
This 30-year-old woman was seen early in 1962. Four years previously she had had an uneventful pregnancy. A year later she had been investigated for thyrotoxicosis with negative results.
When seen she was seven months pregnant, and had felt perfectly well until two days before. She then suddenly felt extremely faint and generally very weak, distressed, breathless, and ill. In fact she briefly lost consciousness. Thereafter she had made a gradual recovery until she felt normal.
On examination she was considerably overweight but otherwise appeared normal. She became dyspnocic on undressing. There was a tachycardia of 100 per minute, and the blood-pressure was 120/80. The jugular venous pressure was raised slightly more than could be attributed to the pregnancy, and there was a prominent " a " wave. There was no lift over the pulmonary artery, but auscultation revealed a right atrial gallop and the second heart sound was normal. The left leg was a little dusky and swollen, and there was slight tenderness in the groin.
The electrocardiogram showed sinus rhythm with very considerable clockwise rotation, and the T waves were inverted in V-4.
She was admitted to hospital immediately and treated with heparin and phenindione. Initially the left leg became more swollen but then subsided. The electrocardiogram showed progressive improvement.
Anticoagulants were given during the rest of pregnancy, the level of control being slightly relaxed towards term. However, in spite of the absence of any additional clinical episode the electrocardiogram showed deterioration in T-wave inversion over the right ventricular leads, and the anticoagulants were therefore pressed further. Delivery was uncomplicated, but in the early postpartum period there was another recurrence of leg-vein thrombosis before full anticoagulant control was achieved.
Anticoagulants were continued for three years, and the patient remains well.
Case 3
A 51-year-old coffee-planter, seen in England, complained of breathlessness after having been retired from work in East Africa on medical advice. In 1954 he sprained his right ankle, and it remained swollen for some months. Varicosities subsequently developed in the right leg, and ever since he has worn an elastic bandage.
Early in 1961, after playing in a cricket match, he became extremely short of breath, and developed an irritable cough and left-sided chest pain. (Medd and McBrien, 1962; Hamilton and Thompson, 1963) . Differential diagnosis has been fully dealt with by other writers (Barritt and Jordan, 1961 ;  Thompson and Hamilton, 1962 ; Barritt, 1964 The electrocardiogram has been much studied as a diagnostic tool in pulmonary embolism (Wood, 1956; Cutforth and Oram, 1958 ; Parker and Smith, 1958 ; Duner et al., 1960a) , and in general the appearances reported are consistent with acute right-heart strain or clockwise rotation. Electrocardiographic changes were often absent, and in other cases they were transient and could easily be missed if a record was not made at the crucial time. Where the changes were of the classical type of right-heart stress the situation was already very far advanced. These findings are in agreement with those of Littmann (1965) , who states that probably not more than 10-20 % of patients who subsequently turn out to have pulmonary embolism develop any electrocardiographic changes, and of these a still smaller number show identifiable diagnostic abnormalities.
Chest x-ray films were seldom diagnostic. Clinicians and radiologists are still liable to expect opacities in the lung field rather than the paucity of vascular markings on the affected side, which is more usual when embolus without infarction has occurred. An appearance of plethora on the normal side may also be observed (Torrance, 1963) . Dilatation of the main pulmonary artery and of the right heart are again signs of advanced disease and are not helpful for early diagnosis.
Pulmonary angiography (Chrispin et al., 1963) can be diagnostic, and is certainly essential before embolectomy is considered. However, it is not without risk in the gravely ill patient, and, again, it is not likely to be used routinely to confirm the diagnosis in a healthy patient who has just had one clinically suspicious episode. In practice it is unlikely to be used early enough or often enough to provide the type of aid to diagnosis that we are seeking.
Other Diagnostic Methods
Respiratory function studies (Robin et al., 1960; Jones and Goodwin, 1965 ) have a useful purpose in confirming a disturbance of ventilation/perfusion ratios. However, the techniques are not easy, and the procedure may be difficult in the ill patient. With increasing age interpretation of the significance of the results may be increasingly uncertain. These techniques undoubtedly have their place, but their reliability is not yet established.
Serum enzymes may be suggestive. Snodgrass et al. (1965) found elevation of the serum lactic dehydrogenase activity, an increase in the serum bilirubin concentration, and a normal serum glutamic oxalacetic transaminase activity to be helpful. However, these results may be mimicked by other medical conditions and therefore rarely provide the certainty we require.
It would appear that scanning of the lung fields after the injection of macro-aggregated radioiodinated serum human albumin (Wagner et al., 1964; would be the most hopeful early diagnostic test. This radioactive material is held in the small pulmonary vessels and does not enter those blocked by embolus. This method has been shown Pregnancy.-There seems to be little doubt that pregnancy, particularly complicated pregnancy, is an aggravating factor in the occurrence of pulmonary embolism in young women, and in fact the only fatal case in women below the age of 45 in our series was associated with pregnancy. However, Breckenridge and Ratnoff (1964) did find 11 fatal cases in non-pregnant women. The high incidence in pregnancy may be related to the obstruction to the venous return and to the Pulmonary Embolism-Fleming and Bailey MEDICAL JOUKNAL tendency towards thrombophlebitis (Quenneville et al., 1959) , possibly aggravated by the decrease in fibrinolysins (Shaper et al., 1965) and the increase in various clotting factors (Todd et al., 1965) . Oral contraceptives simulate pregnancy in this last regard (Egeberg and Owren, 1963) , but it has yet to be proved that this increases the tendency to coagulation. The evaluation of any possible relation between the taking of oral contraceptives and the occurrence of pulmonary embolism will be difficult, for little is yet known about the spontaneous rate of embolism. Much further study is required.
Age and Sex.-Fatal pulmonary embolism in healthy persons can occur at any age, and we have recently heard of the case of a girl aged 18 years. However, in our series, excluding pregnancy, the majority of patients are over 40. This is also borne out by other series. In the fatal cases the females far outweighed the males ; but in the two clinical series, when the effect of pregnancy was allowed for, the distribution between the sexes was approximately equal. This would suggest that this disorder is not the precursor to " idiopathic pulmonary hypertension," where there is a heavy female preponderance.
Course and Prognosis
The good recovery of the cases in the clinical group is not remarkable when one considers the experimental (Allison et al., 1960) , clinical (Sautter et al., 1964) , and necropsy (Orell, 1962) evidence that pulmonary emboli are relatively rapidly absorbed and the pulmonary function soon returns to normal (Marshall et al., 1963 (Owen et al., 1953; Wood, 1956; Davison et al., 1956; Goodwin et al., 1963) . Early diagnosis and treatment are essential (Fleming, 1963) if this is to be avoided.
Treatment
Diagnosis must be made at the earliest possible time and treatment with anticoagulants instituted. In the first instance full doses of heparin must be used. Barritt and Jordan (1961) , and our own experience and that of many others, have amply demonstrated the effectiveness of this treatment. If anticoagulant therapy is pushed firmly surgery to the veins or embolectomy will not commonly be necessary. The usefulness of fibrinolysins has yet to be fully confirmed.
Where possible, objective confirmation of the diagnosis will be obtained, but in its absence treatment may have to be advised on the basis of the patient's history alone. If the next episode is waited for it may be too late for treatment.
Anticoagulants should be continued for a prolonged period, but the results of the Addenbrooke's Hospital series suggest that it may not be necessary to give them for an indefinitely prolonged period in all cases. We would suggest a minimum period of three months. Then if there had been some obvious precipitating factor, such as venous thrombosis, pregnancy, or surgery, the treatment should be tailed off and the patient watched very carefully for any suggestion of recurrence. The symptoms, the physical signs, and the electrocardiogram are most important in this assessment, and here it is also anticipated that radio scanning will be useful.
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